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Materials and Methods.-Representatives of a number of laboratory strains, including C3H, DBA/2, C57B1/6, BALB/C, SEC/Re, CBA, YBr, and AT, as well as three feral populations of the house mouse (Washtenaw County, Michigan) were used. Because of changes in the serum esterase patterns during maturation, the mice were not bled until they were at least seven weeks old, an age at which the patterns appear stable.
Blood was obtained from the mice by inserting a 1.5-2.0 mm capillary tube into the suborbital canthal sinus. The sample was centrifuged at room temperature immediately after being withdrawn, and was stored overnight at 40C. Approximately 10 lambda of serum were placed on a 5 X 10 mm strip of Whatman No. 1 filter paper, which was then inserted into a slit in a 120 X 48 mm starch-gel slab. A minimum of three samples were run side by side. During the horizontal electrophoresis a voltage drop of 6 v/cm was maintained along the starch-gel for a period of 5 hr at room temperature. The bridge and gel buffers were, respectively, 0.3 and 0.03 molar borate, with a pH in each case of about 8.5. After electrophoresis, the starch-gels were sliced into upper and lower halves, and incubated for 30 min at 37'C in an a-naphthyl butyrate diazonium mixture composed of: 100 mg of fast blue RR salt (stable diazotate of 4'-amino-2',5'-dimethoxybenzanilide), 180 ml of distilled water, 16 ml of 0.1M, pH 6.8 phosphate buffer, and 4 ml of 1%' acetone solution of a-naphthyl butyrate.
Several runs were also made with a-naphthyl acetate as the substrate.
Results.-The serum esterase zymograms of the laboratory mice appeared highly uniform with the procedure utilized, except for the variant in the C57B1 strain described by Popp" and slight variations in staining intensities. These zymograms revealed two bands in addition to the nine already described by Hunter and Strachan.4 For the purpose of this study these 11 bands have been numbered I to XI, beginning with the fastest anodally migrating member (see Fig. la ).
In the initial survey of seven feral mice, six showed zymograms similar to those of the laboratory strains. The Table 1 . are, from left to right, Es-2b/Es-2b, Es-h/Es-b, and Es8-2/ Zymograms, in which the substrate was anaphthyl acetate, although similar to those prepared with a-naphthyl butyrate, were not as clear.
Aside from the variation in serum esterase I, study of a larger sample of individual feral mice has revealed differences in some of the other bands. For instance, bandsil, III, VII, and IX are sometimes found to be missing. Serum este~Ase V, which usually appears as a single band, has on occasion been found to be doubled. Also, differences in migration rate of serum esterase X have been noted in a few animals. Discussion.-The results of all matings involving the three serum esterase I phenotypes are consistent with the hypothesis that this esterase component is under the control of a pair of incompletely dominant alleles at a single autosomal locus. For example, when the results of matings between animals both of which had a light first band (mating type 4), between animals where one had a dark serum esterase I and the other had a light serum esterase I (mating type 5), and between animals in which one had a light serum esterase I and the other lacked the first band (mating type 6), were tested against 1:2:1, 1:1, and 1:1 ratios, respectively, chi-square values showed a good fit between observed and expected phenotypes. Also, when both parents had either a dark serum esterase 1 band or lacked this band altogether, the offspring were of the parental phenotype (mating types 1 and 2). Finally, when one parent lacked the serum esterase I and the other had a dark first band (mating type 3), all the offspring were of the intermediate phenotype.
The locus controlling these 'serum esterase I types is tentatively designated Es-2 in view of (1) the lack of any knowledge of the specific function of this component, (2) Popp's Es designation of another locus affecting mouse serum esterases," and (3) the need of a system permitting maximum flexibility in designating esterase loci to be discovered in the future. The alleles are designated by letter superscripts, as recommended by rules set forth by the Committee on Standardized Genetic Nomenclature for Mice.'9 Es-2a is therefore the symbol for the allele resulting in the nonexpression of serum esterase I, and Es-2b represents the other allele at this locus. Thus, the three phenotypes evident in the zymograms (no apparent first band, light first band, and dark first band) correspond, respectively, to the genotypes Es-2a/Es-2a, Es-2a/Es-2b, and Es-2b/Es-2b.
It is not yet known to what extent modifications in serum esterase components, other than the first and the fourth (Popp's) , are under genetic control. Preliminary breeding data suggest that the variations seen in band VII may be due to alleles at a locus other than Es and Es-2.
A preliminary study has revealed that the esterase I band is absent not only in the serum of Es-2a/Es-2a animals but also in homogenates of liver, kidney, and duodenum, three tissues which usually demonstrate considerable esterase I activity. These findings suggest that the Es-2 locus affects the function of the esterase I component, not only in the serum but also in all tissues of the body. A similar situation has been found in the liver and kidney zymograms of several mice by Paul and Fottrell.9 The results of the present study are consistent with the conclusions reached by Hunter and Strachan, who, after using a number of substrates and inhibitors, decided that "it is unlikely that the esterases of mouse blood can be subdivided into groups sharing properties which would warrant their classification into isozymes. "4 The change in the appearance of band I was not associated with any other modification of the esterase zymogram. If the esterase I component were a member of an isozymic group, then the locus which controls this component would also be expected to affect the appearance of other esterase components. Since there is no evidence of this occurring, the locus is presumably concerned only with this one esterase component. Moreover, the present data are also in agreement with Popp's 
